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ABSTRACT

Recent sediment analysis in Elliott Bay, Washington, showed elevated polycyclic aromatic
hydrocarbons (PAHSs) near the Wyckoff wood treating plant. For this study, additional
sediment samples were taken within 200 meters of the site to determine the distribution and
severity of contamination. Relative abundance of individual high weight PAHs helped identify
potential sources. Concentrations of metals (As, Cr, Cu, and Zn) associated with wood
preservation were also examined. Comparatively high concentrations of PAHs were found in
subtidal sediments near the Wyckoff facility (total PAHS at one location exceeded 1000 ppm
dry weight). Concentrations increased toward the Wyckoff Company, implying this facility is
the probable source of PAHs. Seven of 16 samples exceeded the highest Apparent Effects
Threshold (AET), which indicates biological problems are likely to occur at the observed PAH
concentrations. PAHSs, pentachlorophenol, and high concentrations of metals were found in
two monitoring wells onsite, indicating migration of wood preservative into the ground water.

INTRODUCTION
Background

Surveys for contaminants in Elliott Bay sediments were conducted for EPA in 1985 (PTI &
Tetra Tech, 1988). Results of that comprehensive sampling effort showed an elevation in
PAHSs near the Wyckoff wood treating plant on the south shore of Elliott Bay (Figure 1).
Sediment bioassays demonstrated that the high levels of PAH found near the site caused
significant biological effects. Contamination of marine sediments and ground water by wood
preservative chemicals has occurred at wood treating facilities located near tidewater in Eagle
Harbor, Washington (Yake and Norton, 1986), and Pensacola, Florida (Goerlitz, et al., 1985).
In addition to high concentrations of PAHs found in creosote (McNeil, 1959 in Merrill and
Wade,1985), wood treating employs other potential contaminants, including
pentachlorophenol, copper, chromium and arsenic (in the formulation
copper-chrome-arsenate: CCA), and zinc (Stranks, 1976).

To determine the extent and possible source of this contamination in Elliott Bay, the
Northwest Regional Office (NWRO) of the Department of Ecology requested a thorough
examination be conducted by the Environmental Investigations Program of the Department
of Ecology. This report summarizes that investigation.

Goals and Strategy

The goal of this investigation was to determine the extent of contamination by PAHs and
selected metals (As, Cr, Cu, Zn) near the Wyckoff facility. If the concentrations of these
contaminants proved to be higher than local background levels, an additional goal was to
determine if a link exists between elevated concentrations and operations at the Wyckoff
facility.
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The Wyckoff facility was evaluated as a potential source of PAHs and metal contamination in
two ways. The first was based on the premise that a source of contamination may be identified
by evaluating gradients in sediment contamination. The presence of a gradient was
investigated by sampling a set of stations adjacent to the shore (within 10 yards) and a second
set of stations greater than 50 yards offshore. The second strategy relies on the examination
of ratios of individual contaminants, in this case constituent high molecular weight PAHs, to
identify probable sources (i.e., petroleum, creosote, combustion products). This type of
analysis has been proven useful elsewhere (Lake, et al, 1979; Sporstol, et al., 1983). In the
present study, two samples of creosote product and two samples of ground water were sampled
to examine the relative amount of each aromatic series to discern possible sources for PAH.

METHODS

l; 3 :[lnn,! irsam :: Ei]}r_‘fi:[

To roughly discern hydrocarbon distribution in sediments and to aid in sample location
selection, a reconnaissance survey was conducted near the Wyckoff facility on March 17, 1988.
Thirty-one bottom grabs were taken around the perimeter of the site with a hand-hauled Petite
Ponar grab sampler and the sediments were visually examined for oil sheen.

Sampling Survey

Based on the overall sampling strategy and results of the reconnaissance survey, 16 locations
were chosen for sediment sampling on April 21, 1988 (Figure 2). From site 8 and site 14, two
samples each were sent to the laboratory as blind duplicates. Sediment samples were collected
with a 0.1 m” modified Van Veen grab. Positions were located through distances from
landmarks measured with an optical range measurer. For each sample, sediments not in
contact with the side of the grab were spooned from the top 2 ¢cm, placed in a stainless steel
beaker, and homogenized by stirring. Subsamples for metals, base neutral acid organics, and
total organic carbon (TOC) analysis were then removed and placed in 8-ounce priority
pollutant-cleaned jars with teflon-lined lids (obtained from ICHEM; Hayward, California). A
separate small Whirl-pak was filled with sediment for grain size analysis. Tools (spoons,
beakers) were decontaminated between samples using sequential washes with Alconox
detergent, distilled water, 10 percent nitric acid, pesticide-grade methylene chloride, and
acetone. Samples were collected in the order of anticipated increasing contamination based
on reconnaissance survey data. All samples were held in coolers on ice until delivered the
following day to the laboratory.

On May 6, water samples from the bottom of two monitoring wells (1A and 3) were collected
with teflon bailers decontaminated through the rinse procedure described above. Well 1A is
approximately 16 feet deep, with the bottom 10 feet screened. Well 3 is 18 feet deep with the
bottom S feet screened. Water samples were placed in 2-liter priority pollutant-cleaned jars.
Two samples of creosote product were also taken into 1-liter jars at the sampling spigot
between the tanks and the retorts.
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Physical/Chemical Analysis

All samples were sent to the Department of Ecology/EPA Laboratory in Manchester,
Washington. Aliquots for determination of semivolatile organics, grain size, and TOC were
sent to Laucks Testing Laboratory in Seattle, Washington. Metals analyses were conducted
at the Manchester Laboratory. Quality assurance review of the organics data was conducted
by Ecology and Environment (consultants), Seattle, Washington. Field sampling methods
adhered to Puget Sound Protocols (U.S. EPA; Tetra Tech, 1985).

Semivolatile organics in sediments were extracted by Method 3550 (sonication extraction;
EPA, 1986) and analyzed by Method 8270 (capillary column gas chromatography with mass
spectrometer detector; EPA, 1986). Internal standards used were those specified in the EPA
Contract Laboratory Program(CLP)(EPA, 1984a), as well as 2 fluorobiphenyl, d14
p-terphenyl, and d10 pyrene. Although the methods used can detect pentachlorophenol,
recovery can be relatively inefficient and detection limits can be high.

Semivolatile organics in water were extracted and analyzed by Method 625 (EPA, 1984b).
Product was extracted by Method 3580 (EPA, 1986)(waste dilution method) and analyzed by
Method 625. TOC was measured by persulfate-UV method (APHA, 1985). Grain size was
measured with sieves and pipettes (Holme and Mclntyre, 1971).

For metals analysis, sediments were digested using nitric acid and hydrogen peroxide, as
specified in EPA Method 3050 (EPA, 1986). Copper, zinc, and chromium were analyzed on
an inductively coupled plasma spectrophotometer using EPA Method 200.7 (EPA, 1982).
Arsenic was analyzed on an atomic absorption spectrophotometer using Method 206.5 (EPA,
1983).

To determine precision and, to some degree, accuracy of the analytical methods, one sediment
sample was divided into three subsamples. Two of these subsamples were spiked in the
laboratory with known concentrations of target metals and organics, and all three subsamples
analyzed. In addition, two samples were homogenized and split in the field. These samples
were placed in separate jars, labeled, and submitted to the laboratory as blind duplicates.

Results of these tests of precision and accuracy follow. Table 1 reviews measurements of
precision of the organics and metals analysis. Field and laboratory duplicates of all analyses
had acceptable precision, as measured by relative percent difference between duplicates.
Table 2 shows matrix spike recovery of selected semivolatile organics. EPA Contract
Laboratory Program (CLP)(EPA, 1984a) provided guidelines to acceptable results for matrix
recoveries. All recoveries were within quality control limits. Table 3 shows similar tests for
metals. Arsenic and chromium were within control limits. Copper was not recovered within
limits and the relative percent difference was high (200 percent). The differences within field
duplicates for this metal were acceptably low (Table 1), but spike recovery was poor and,
consequently, copper results are flagged with an "E" to denote they are estimated values only.
Zinc had poor recovery on one matrix spike and results are similarly flagged.

n
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Table 3. Quality assurance results showing percent recovery of matrix
spikes (MD) and matrix spike duplicates (MSD) of metals.

Percent Recovery “*RPD

188138 188138 188146

188146 QC Limits 188138 188146

MS MSD MS MSD (Min-Max)
Arsenic 92 77 81 78 65-135 i8 4
Chromium 90 93 -- - 65-135 3 -
Copper 0 15 -- -- 65-135 200 -
Zinc 110 151 -- -~ 65-135 31 -

*RPD = Relative percent difference
are replicate analyses.

= ((x-y)/(x+y/2))*100 where x and y



Results of the organics quality assurance review showed the data are acceptable for use except
where flagged with data qualifiers which modify the usefulness of the individual values.
GC/MS tuning, initial calibration, continuing calibration, and surrogate recovery all were
within CLP requirements. The most common reason for flagging organics data is that
compounds were found and quantified at concentrations below the contract required
quantitation limit (CRQL) (reported concentrations have been corrected for dilutions and
percent moisture). The flag for this case is "J". CRQL is 330 ug/kg for most organics in low
level analyses before correction for percent moisture and dilutions. Medium level analysis,
used for highly contaminated areas, has a CROL of 19,800 ug/kg.

RESULTS AND DISCUSSION
Srain Size and TOC

Table 4 shows TOC and grain size distribution of sediments. Sediments were primarily sandy
(40-90 percent) with varying (8-50 percent) amounts of silt. Four samples had slightly more
silt than sand. The clay fraction was relatively small. TOC ranged from 0.7 to 9.4 percent.

Semivolatile Organ

Table 5 shows concentrations of all semivolatile target compounds found above detection
limits in the sediments surrounding the Wyckoff facility. Target compound detection limits
are shown in the Appendix. The primary compounds detected were polycyclic aromatic
hydrocarbons (PAHs). Diethylphthalate and dibenzofuran were also quantified. Two other
phthalates were found, but because they were also found in method blanks, results are flagged
in the table with a "B.”

Table 6 reports results from monitoring wells 1A and 3, as well as PAH constituents found in
product (creosote) used at the site. In ground water samples, the primary contaminants were
PAHs. Phthalates were detected in method blanks; thus, concentrations found in samples may
reflect laboratory contamination. Earlier sampling during drilling of monitoring wells on the
Wyckoff site found PAHs and chlorophenols in well corings (Woodward and Clyde, 1985). In
this study, pentachlorophenol was detected in one well.

PAH concentrations in sediments varied greatly between sites. Sample 13 had the highest
concentration of PAHs, at over 0.1 percent total PAHs on a dry weight basis. The adjacent
sample (14) also had high PAHs. Figure 3 portrays concentrations of total PAHs by location.
Exceptionally high levels of PAHs were also found underneath the barge offload area (sample
site W-9) where treated poles are loaded onto barges. High concentrations were also found
in samples adjacent to the northeast border of the Wyckoff property. These sites are all within
approximately 50 yards of the shore and 75 yards of the creosote tanks on the Wyckoff property.
Generally, sites in deeper water (over 30 feet deep) or more distant from the creosote tanks
had lower levels.



Table 4. Sediment characteristics (percent
total organic carbon (TOC), percent sand
(>62um), silt (<62um >4um) and clay) at
Wyckoff subtidal sample sites.

Percent
SITE TOC Sand Silt Clay
Wl 2.4 64.6 30.2 5.2
W2 2.3 58.6 32.7 8.7
W3 2.4 67.7 27.3 5.0
W4 0.7 90.2 7.8 2.0
W5 0.9 89.4 8.8 1.8
W6 2.2 88.9 9.5 1.6
W7 2.6 61.0 31.8 7.2
W3 4.0 68.0 28.0 4.0
Wll 1.5 71.9 22.1 6.0
W12 1.1 78.5 18.3 3.2
W13 9.3 46.5 47 .4 6.1
Wi4 7.7 42.6 49. 4 8.0
W15 5.0 69.5 26.9 3.6
W16 5.5 39.8 48.4 1.8
W17 2.8 73.2 22.5 4.3
W18 9.4 41.1 49.7 9.2

10



(@Tqeadsnorun uot3oalur TETITUT) uorjoafur-@1 pPeINTIp woil eleQ = Y
ITWET UOL}DB48( polinboy I0BIJUON SSB] UOIJEIIUIOUOD 03 ONp BIBWIISH r
AUBTQ poulsu Ul punoy TedTWIY) = g

sia13T1TEnd) BIP(

suaTey3deulAyiap-7 SopnTIxXy
se3e511dnp PTaT] PUITq 7 JO uedy
(spunodwod Hyg payrds oml syl ‘susiky pue susiydeusdy oz 3dedxs ‘23e01Tdnp vxids xTijew pue ‘ejlds x1Ijew ‘XTianew) so9si[eue ¢ Jo uesy

x
HX
34

ro000LT rOD0O0ET [O00ZET £000LS% £000L¥S £000898 [008TC [000IC [0000SE L00T6% [006L1 [O%LS £0188 ro0Le9  rogo9sy rooect HVdH ung
roose roose rooog 0099 fOO0ET  r000CT 068 Qovt £00Ls Qo1 rost £S01 roo¢ rooel o0t IRVARY suaTAied (1°Y‘8) ozusq
roost roovi roce roLy coyvy roit rosy roovy dusdteayjue (Y‘e) ozuaqig
0005 WA TR 006t rooLe ro0s91  roooet 0001 00.1 rocL9 061 rote reotl  1o9c¢ oo%t 00s 1t rols eudllied (po-g7*1) ouspuy
00091 [00S01 000€£1 [000YZ [000tY [0009% 00%Z aQte o009t QGssh ate oLt ro8s 008y 00Ty oozl auaifd (e) ozusg

0008¢  [L9gE%C 0000t 00069 [00STIT £O000ET 00tL 00¢9 rooosy 00501 089¢ rges 00s1 00L01 006 rooLec Sauayjueaonyjozusg

0001¢  [000L27 00062 0001L 000%6 000021 0061 0081 rogoote 00L% 0091 LE9 ootl 00¢L 00¢s roovl auashay)

000ET  rooogr 00061 000€¢ 0001017 000021 008C 00¢€2 000¢y 00¢€s 00L1 L8L 1048 00TL 00Cs £00¢1 sUBDBIYIUE (®B) OZueg
00042 1997 00091 00001 000091 000091 000% 006¢ 0006 ¥00S%1  008¢C 00el 0041 000€1 0008 rooee auai1fig
000%Z [EEE9¢ 000L1 00088 000201 00009T 008 0o1¢ 000011t 0s6¢ 006t tLel  oowe 00091 0066 008¢ AusdyIuBlony
COOSES [00ZTY [O0LEZ £O0O0%L [00906 [00008T [OCI¢ rogy9 000¢ce o0s01 oo6c rooZ1l rosec £0096T 00911 r096c wpxHVdT ung
00061 [€Eee9r 0Qze £0008C [00SST [0008Y 00¢1 0ove 00se 0081 089 rete ov8 0086 008¢ ooy ausoeIyIuy
0001C r006T1 00zZ6 fO00EC 100062 00009 0022 00¢¢ 00001 0S8y 004& T LLL govl Qoogt Q009 rgost ausaylueuayq
00Ts £osoy 0041 roovs roses roooer roiy 068 roooe 0811 [0gT rice roee 00L¢ rooct roge QUBIONT Y
0004% roosy o081 £009s rosie {00007 Oty £o1% 00¢€1 1081 £ov7 rote rooee ros. roze susyiydeuady
roovwe rooog rove rosge roeg rogu ree root roie [RITAY res auaTAyjydeusdy
006Y feeyy roost roo000t  roooLt  rooote oSy 0gs roost 0sotl oSl 88 rogl roo9t £09¢ 96 suateyjyden
rooet £ooct fooLL [RUNY o061 foze IRAY] ros 0001 roogc suafeyiydeurAylau-z
£ooLe rooce 0601 roo6s rooovt oot rose roooz rels f0s1 rogt rosgt roozi rorg roct ueIngozusqig
dgreey 40098 q00011 q00Ly @3eTey3ydiiing-u-1q

oyt s3eTeyIydiiyIeig

a0¢9 qL92% q40.% q0099 2068 40026 4071 g0€1 40059 q011 H091 487 ave 4068 q0s¢e q0061 arereyyd( 1AxaY1AYag-7)stq
STealnoN/8seq/ploy

(71881 % G71881 wyi8Rl ¢vi88l  1%1881 01881 8LI88I ®3 CLIggt £L1881 JTLI8RT  TLI8RI1 (Of188I daquint qery

gIM LM 91M SiM £in FA L 1M 6M QM oM ey M I 1aqumu uoilels

*1udtem Aap 8x/8n
Ut sentea T1v  "ym ‘Aeg 1101717 ul Auedwo) JJO¥DAM IRBU PaIDBT[0D SIUBWIPSS SOBIINS U paldessp spunoducs $0Tuefio apriefoa-iwos 30 Adewwng g @Tqel

11



UMOUS 3TWIT UCTIID8I8VP JB PUNOJ BUON =
JTWIT uorloels(Qg peitnbay

IOBIJUOD UBY] SS9 UOTJIBIJUSOUOD 07 onp V/IBWIISY = [

qUeTq poyjaw Ul punoj TeoTway) = ¢

Soniea (1, pur austeyjdrullyjlsu-7 S9pnyoxy = 3

0Z%08 01818 779 070T HYdH uwng
rove rose re ouathaad (1°Y‘8) ozuag
rosy rogs rot suoTAaad (po-gz¢1) ouspup
roo61 roote rge rey auai1Ld (®) ozuog
roozy £oosy rLs 801 sausyjueionyjozueg
00%9 00.9 99 012 suasiayy
0019 0099 69 091 ausdrayjue (B) ozuag
000v? 0009¢ 061 A auaikyg
000.€ 0006S¢€ 077 0001 susyjueionyyg

00528 00458 Z€9 096% 2HVdT ung
n0o0ZZ  N000TZ % 0001 auddeayuy
n00099  N000/9 022 006T susiyjueusyq
00062 000.2 G/ ov6 suaxonyy
000%¢ 0006¢ Y6 019 ausyjydeuaoy
0061 £00s1 auaTAyjydeusoy
00022 00022 0SI roit auoeyjyden
00064 00099 11 rys suareyzydeuriyisu-z
00062 0009¢ €g 0€S UBINJOZUSQI(
OOH Aocmﬂacuoaﬁvmucom
4082 4067 q08 arsz o3eTeylud( 14x0UT14ylg-7)s1q

mﬁmuuzmz\mmmm\vﬁu<

Awuowomuuv

S45L6 7SSL6 76616 15576 Taqunu qeT
et ie) T0F¥D € 113M VI 119M IoquMN pTaT,

(wdd) 1/8u

(qdd) 1/8n

spunodwod 8soyy Aug

‘umoys vae patjriuenb

"©[33e3G 3seM ur AJTTIOB] JIONOAM

93 WOl 810S091D puUB I83BM [[8M UT SHYd JO SUOTIRIJUSIUOY

‘9 o1qey



*(pToyseayy, sioe3iyg zueaeddy jo

uotjeue(dxe 103 3xe] °9S) pToYswIy] S300IJy 1usieddy podrydwy syl yiim paaeduwod
JusUIpss UT (HVd) SUOCQIBD0IpAY OTjewole OTTJ4A0ATod TR0} JO SUOTIEIIUSOUOY ‘¢ 2an81g

d33HMO0N

7/
v

ANVANOD H440MDAM

Sjue| 810S0BID .

V. N4
M

A

; w NIVH1OHJAH YASYIY
\\\\vawwmm ”
7

: “ _
mﬁw LO-M
\\\&“ wW vvo(

7 |

s \// \/

Tr—
14 11/
€
A 8-HN 40
s s c0-M
,I“ A
.vO: ==
A
90-M
A
S0-M
2 Loy
AVE 1L10IT13
N
SPA G4 |
F-M
X ¥

frepem 13v 3us
(INVISNOD) Wdd €6 | [ HET
(LM AHO Wdd) INIWIQ3S NI HVd V101




Correlations between grain size distribution and PAH and metal concentrations are presented
in Table 7. Total PAH correlates strongly with percent TOC. Non-polar compounds such as
PAHs would be expected to sorb more readily to other carbonaceous compounds in the
sediment. Also, because PAHs are organic compounds, they may have similar sources and
sinks as TOC. To reveal possible patterns of PAH distribution, concentrations were
normalized to percent TOC and isoconcentration lines were modeled with a kriging algorithm,
plotted and shown in Figure 4. Though these contours are models and are not strictly
descriptive of the concentrations found in all sediments, they do illustrate areas of highest
contamination. These areas are to the northeast and northwest (Figure 4) of the Wyckoff
creosote tanks and suggest, through their close proximity, a source in the vicinity of the creosote
tanks. However, a spill might have contributed to high concentrations, as creosote is loaded
by barge to the Wyckoff facility off the docks on the north side of the site.

Constituents Identification

Figure S shows relative concentrations of high molecular weight PAHs plotted on a site map.
The characteristic profile of creosote is shown and clearly matches samples from onsite wells,
thus providing some evidence that PAHs sampled in these wells derive from creosote. Samples
W-9 and W-13 are more similar to these profiles than to background profiles (upper left corner
of figure), with high relative concentrations of fluoranthene, moderate concentrations of
benzo-anthracene, and low levels of benzo-fluoranthene. Sites W-2, W-1, W-8, and W-11
match background profiles as shown in the legend. These are indicated by relative enrichment
of benzo-fluoranthenes. Other sites are intermediate between background and creosote.
Different solubilities and degradation rates of different PAHs, as well as variation in the
accuracy of laboratory analysis, may confound this type of analysis. However, patterns seen
here appear to be consistent with the hypothesis that creosote from the Wyckoff facility is
responsible for elevation of PAH concentrations in sediments adjacent to the facility.

Metals

Metals concentrations in sediments and monitoring well water are listed in Table 8. All metals
values in sediments co-varied with each other. Samples W-1, W-9, and W-17 had the highest
concentrations. These sites are adjacent to the Wyckoff facility. W-1 is near an 18-inch
diameter storm sewer outfall that drains Seattle Steel and receives ground water infiltration
from Harbor Island landfill (D. Cargill, Department of Ecology, 1988). Arsenic is found at
relatively high concentrations near the site and to the northwest of the site at the outer tier of
samples.

Arsenic concentrations correlated with total PAH, percent TOC, and percent fines (P =.05;
see Table 7). If arsenic is corrected for TOC, levels are highest on the east side of the site. If
arsenic is corrected for percent fines, most of the arsenic is found to the northwest of the site.
Allfour metals were found in monitoring well samples. Metals concentrations found in ground
water were high, suggesting some leachate from treated timbers stored on site.
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Table 7. Pearson correlation coefficients between concentrations and
properties of soils (silt < 62um and > 4 um, clay <4um, TOC =
Total crganic carbon, TOTPAH = total polycyclic aromatic
hydrocarbon).

Silt Clay TOC TOTPAH AS CR CcU
Clay 0.864%%
TOC 0.860%* 0.561+
TOTPAH 0.601+ 0.196  0.794%%
AS 0.733% 0.493 0.677*% 0.533+
CR 0.667+ 0.437 0.660+ 0.483  0.913%*
Cu 0.404 0.197 0.321 0.286 0.861%% 0.710%
ZN 0.677% 0.447  0.573  0.446  0.942%% (,825%*% 0.904%*
+ p<0.05
*  p<0.005
®% p<0.001
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Table 8. Metals concentrations in
subtidal sediments and
well water, Wyckoff facility,
Elliott Bay.

Concentration ug/g dry wt

SITE AS CR Cu ZN
Wi 14.6 77.3 319E 345E
W2 7.6 33.2 111E  204E
W3 7.9 46.2 197E  248E
W4 2.8 11.1 37E 81E
W5 3.0 7.3 21E 56E
Wé 2.3 13.3 35E 64E
W7 6.5 26.2 55E 101E
W9 14.5 38.8 355E  342E

Wil 4.9 22.5 65E 112E

W12 5.4 22.1 52E 183E

W13 i2.6 68.4 152E  252E

Wl 14.4 71.0 181E  301E

W15 10.6 61.7 149E  232E

Wie 12.1 54.5 155E  263E

W17 15.3 97.1 266E  279E

W18 14.4 83.2 170E  299E

Concentration ug/1l

Well la 46 - 150E 97E
Well 3 385 145 1140E 1860FE

E = Estimate due to failure of one or
more quality control tests
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Biological Effects

Toxicity criteria for marine sediments have been developed using data from contaminant
analyses and bioassays, interpreted with the Apparent Effects Threshold (AET) principle (PTI,
1988). Simply stated, the AET for a given contaminant is the level above which deleterious
biological effects are always seen. These biological effects are measured by four parameters:
amphipod, oyster larvae, microtox bacteria bioassays, and benthic species abundance. Each
method yields a separate AET estimate. All determinations are controlled through
measurements at areas distant from industrial activity and contamination. Data from 50 to
200 stations in Puget Sound are available to assay AET levels for most priority pollutants.
Table 9 shows the AET concentrations for chemicals found in this study. Clearly, several sites
exceeded the highest AET for PAHs, as illustrated earlier in Figure 3. A model of the areal
distribution of sediments that exceeded the highest AET is shown in Figure 6. Metals
concentrations did not exceed AETs.

Comparison to Other Areas

Concentrations of PAHs in sediments found in this study exceed all but one site reported in
several other studies in Puget Sound. Table 10 compares median, 90th percentile, and
maximum concentrations from other studies with concentrations found in this study. Analyses
of 170to 210 Puget Sound sediment samples are reviewed in the Pollutants of Concern Matrix
(Tetra Tech, 1986a). Results are divided into relatively unpolluted and more contaminated
areas. The more contaminated areas are referred to in the Matrix and in Table 10 as
"‘non-reference" areas. Samples from Elliott Bay and Eagle Harbor (an EPA designated
"Superfund" site; n=131), reported after the Matrix was published (Tetra Tech, 1988; Tetra
Tech, 1986b), are also compared to Wyckoff samples in Table 10.

Median concentrations at Wyckoff exceed the 90th percentile for 13 of 14 PAHs measured at
all other sites. Minimum concentrations found in this study exceed the median for other areas
for 10 of 15 PAHs. Note that sites which form the comparison are not "pristine" or control
sites. They are urban sites located near multiple sources of contamination. Table 11 shows
the 15 sites from this study, Eagle Harbor, and Elliott Bay that have the highest concentrations
of total PAHs. Of the 15, nine are located near the Wyckoff facility in Elliott Bay.
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CONCLUSIONS

Very high concentrations of polycyclic aromatic hydrocarbons (PAHs) were found in
sediments near the Wyckoff facility (total PAHs at one location exceeded 1000 ppm dry
weight).

Seven of 16 sample sites near the facility exceeded HPAH concentrations that can cause
biological damage (as determined by comparison to highest AET).

Concentration gradients point to Wyckoff Company (a wood treating facility) as the
probable source of sediment PAHSs contamination.

Presence of PAHs and pentachlorophenol in samples from monitoring wells onsite indicate
contaminants have reached the ground water.

Comparison of relative abundance of PAHs in creosote with those in sediment and ground
water onsite suggests that creosote is a source of much of the PAH found these media.



RECOMMENDATIONS

The Wyckoff site has been used for wood treating for over 50 years. It is unclear whether the
contamination measured in this study is from current or historical sources. Based on the
relatively high concentrations of PAH found in the environment adjacent to the Wyckoff site,
the following recommendations are offered:

Clarify magnitude of ongoing contamination:

e Determine, through seepage meters and/or coring, if the high concentrations of PAHs
northeast of the Wyckoff Site are caused by an ongoing seep.

e Test nearby sediments for pentachlorophenol with a more sensitive technique (EPA
Method 8120).

Minimize possible ongoing sources of contamination:

e Test creosote tanks for leaks.
e Contain drips, spills, and leachate near the pole transfer area (site 9).

e Cover all areas that contain creosoted or CCA treated wood to minimize ground water
contamination runoff to the bay.

e Plan response to possible spill while product is loaded into tanks.

Remediate past contamination:

o Determine feasibility of remediation of the contaminated sediment northeast of the site.
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